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(57) Abstract: Novel benzylthiazolidine-2,4-dione 
derivatives which bind as ligands to human peroxisome 
proliferator-activated receptor (PPAR) to thereby 
("| ) activate the receptor and exert antihyperglycemic 
and antihyperlipidemic effects; and a process for 
the preparation thereof. Specifically, substituted 
benzylthiazolidine-2,4-dione derivatives represented by 
general formula (1), pharmaceutical ly acceptable salts 
thereof, or hydrates of both; and a process for the preparation of them: wherein A is -CH 2 CONH-, -NHCONH-, -CH 2 CH 2 CO-, or 
-NHCOCH2-; B is C r C 4 lower alkyl, C r C 3 lower alkoxy, halogcno, trifluorom ethyl, trifluoromethoxy, substituted or unsubstituted 
phenyl, substituted or unsubstituted phenoxy, or substituted or unsubstituted benzyloxy. 
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2-^^;i/^^-2-r5-[(2,4-^^dr Vf-T7 U >-5-^ Uf>)^f 

(7.50g,28.0mmolk *J ] ) V >-2,4-^tf >(3.94g,33.6mmol k t 
^ >j ^ >( 2. 80ml, 28. 3mmol y - M 100ml )£jg£r L- 14^^ 

TkTic^jrax. 30#m#b£o#fffiLfc*£II£^l&U x^y-;i/^r>* 
7KT-^#^|g^ 6.l8g(60%)©g^b£1«ftfi^ii JllTifco 
JS*##TflI(Er)(m/z): 367(M + ) 



(HJS^J 3) 
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2-^f;i/ft-2-[5-[(2,4-yt^V^7y U ^>-5--f 'Jr>)^ 
?)l]-Z-t ^-;i/]|^K^^;i/(6.18g,16.8imol)hgfK 
(100al)£&£ Uffi#TlE$&*&*(46.0g,706mBol)£in2. 24 B#|tg^ 

ffi&x.?)Hz®fr I, 7Ks ISlnftS62kT?JB&ffi#«*t*8IE»7- h V 

2.71g(5O%)0&«fti^£f!£*&*i: LTntzo 
HM^«ftf(EI*)(«/z): 321(M + ) 

(Hi 4) 

2-[5-[(2,4-y^-^r V±7V U v>-5--f 'J M ^;i/ ] -2-^ b ± 
7 xx;i/ ] gf^ 

2-[5-[(2,4-yt^Vf7V"'J v>-5-^ U 7 s > ) ;i/ ]-2-* h 
*>7 x-;i/]^Kx^;K1.29g,4.0lBinol), MiH20ml )£tfg^ 
(20ml U 2. 5 B# F^flAf&jlM L fc 0 HQ ffi Ufc 

feil&ttftU *««K«IT 1.13g(96%)©««fc£<tofc*6»* 

K*a#f*(Er)<i/s): 293(M + ) 
(fSJSfll 5) 

Hili MJ7Jl/tP^fib)7 xZjl/]-H5-[(2,4-yt^Vf7V 
'J ^ >-5--f U x> M ±Aj\z£iZ* h 5-1/ 7 *-)]s]T-t hT_j_Jf 

2-[5-[(2,4-yt^Vf7V"'J v>-5-^ U 7 s > M ? )l ]-2-* 
*>7 x - (440mg,1.50nmol)*4-( h U 7 D^;i/)7 ^ U 

>(242L,1.50mmolK h 'J xfjb7 ^ X210L, 1 .Slmmol )&t>*I87k iV,jV- 
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^'^jl/*il/A7; K (5ml) £rI£U 7;^J>fHT^ fcifcfll 
#T^>7; 'J >^^xf-;i/(228L,1.50mmol)^Sn^. ^o^ST- 1 B#fH 

^bfco fcB*»»i*-;i/-T?ifci*£«£*U 472mg (7230 ©Hit <b£ 
K*^«f*(Er)(m/£): 436(M + ) 

mmm 6) 

U ^ >-5--f ;i/)^ f-;H-2-^ h^r->7x^;H7t h t 5. H 

#-[4-( h 'J 7JL-t D^f Jl/)7 z=A/]-2-[5-[(2,4-y**Vf7 
^ U ^ >-5--f ijf>)> f-;V]-2-^ h 7 * ~)l]7 -fe h7^ K 
(300mg,0.687mmolK 10%^ 9 ^ £ ASI#tS14j^ (300mg) RIFt b 5 
t Fo77>i:x^y-jl/i;®?Ipi!l (2 : lv/v,40ml) £M£ 
U T DO ME 392k Pa T? 7X^^*0^ fro feo £ JiS 7 & fl* & 

ffir& n-^*i*> : Plxf ;i/=2:lv/v)(CT*IM t s 172mg (57%) 
©ItM-fbl^t! UT» to 

194. 5- 196. 5°C; 
©»^^1it(Er)(in/z): 438(M + ); 
7G*#*rtt(X) C 20 H 1V F 3 N 2 0 4 S: 
tt*tt(X) C, 54.79; H, 3.91; N, 6.39. 

mmm(%) c, 54.62; h, 3.81; n, 6.24. 

(HAS 00 7) 

5-[(4-^ K^7i-;i/)^'Jf>1f7V'J ^>-2 t 4-y^> 
4-^ h ^r^^>X7;Vrt h*(20.4g,150mmolK^T^ U i/*>-2,4- 
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^#>(21.1g,180mmolK \Zi «J ^ >( 12. 8g, 150mmol )&tfx * y - 
M150ml)£fi£U 18^MJD^iBSitUfco »tf iii bfc&g£$* 
iibfeoX^y-ji/t^Mibt 11.2g(32X)0&JB4b&tt£ft 
fe^iiibtfffco »*fcfc*ig&-CK£fc bflftiibfcJgil* 

fctlfcbx x^y-^atFzk-Ctffe^HttliU-CHt 18. lg(51%, -^rft 

ir«^«f*(EI*)<i/«): 235(M + ) 
(HM^J8) 

5-[(4-^ h»>>7xr:;i/)^f;i/]f7^'J ^ > -2,4-^ :fr > 

5-[(4-* ^<>7i-M^f , Jr>]f *>* >-2,4-$>:t > 

(6.00g,25.5mmolK 10X'^ V t? AfifirtStt^ (6.00g) SVrh? 
t h'D77>fci^y-;i/i:0l^i (2 : 1 v/v, 300ml) 
U £&£TI0&EE 294kPa-e**«ira*ffofco S jft 7 & 154 ft 

ffim n-^*V> : ^^x^;i/=2:lv/v)(CT*l^ 5.84g (97%) 

ft*##f1i(EI + )(m/z): 237(M 4 ) 

(Hffi^J 9) 

5-[(4-^ h dp->-3-- FP7i-;i/)^;Hf7';'Jy>-2,fyt 

y_ 

mmm (100ml) *£*-*fr«J*T 5-[(4-* Ky7x-jl/)^ 
U ^>-2,4-^^>(3.56g, 15.0mmol)^{i>*t i oinx.feo 

m^^bt 3.04g(72X)©*Mfc£*5fc!tfi*Silfc Ltifc, 
IiMi(Er)(iD/z): 282(M») 
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(nnm 10) 

5-r(3-7 § J -4-^ hjp->7x^;i/)^f JI/1f7';'J ^ >-2,4-^;t 

5-[(4-^ h **>-3-~ FD7i-;H^Mf7 > /'J ^>-2,4-^ 
* >(3.00g,10.6mmol) , lO*^ 7 5* •> Agft?SI4 « (2.00g) £tf 
Mif y -;i/£©7l£?§& (1: l v/v, 200ml) fcig^u 

MUlZXW^S. 294kPa T-7XI5I MD & ff o 0 £ Jfo T# 84 81 £ 
jfibfc?*£«lRibfco SfillS^'JAyj^OTh^?^^ 
$ n-^*i*> : ;u=l:lv/v)£T«f»U 2.55g (95%)<DH 

K*#*r*(EI*)(i/i): 252(M + ) 

(Sffifll 11) 

5-[[4-^ h df->-3-[3-[4-( m7;i/tD^f-;i/)7xn;i/1»l/^ HJ 

5-[(3-T 5. y-4-p< Ki/?!-]!/)^^^/ 1 ;^ v>-2,4-v 
*>(378mg,1.50mmol) i:B^Kr h 7 t K □ 7 7 > (5ml) £*I£b 
7^J>?B^tfSiaa»T 4- hU7^toyf-;MV^>7t-f 
(0.236ml, 1.65mmol)£iJD;L 6 BtP^M # bfco -WttB^SJtS* 
£*ti^b> m^mZiUit* f- U >T-H££li l> 375mg (57X)©H]lfls 

Itt^ 202.0- 204. 0°C; 
Jt*#«T«(Er)U/z): 439(M + ); 
7C*»«f«(X) C 19 H t6 F 3 N 3 0 4 S: 

C, 51.93; H, 3.67; N, 9.56. 

mmm(%) c, 51. 80; h, 3.60; n, 9.58. 
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(mmm iz) 

5-[(4-/ h hP7x^;i/)^f Jr>1f-7^U-> , >-2,4- 

4- ^ h b D^>X7^rk K (4.00g,22.2mmol h ? 7 V* 
U >* > -2,4- v * > (3.10g,26.5mmol) , P^T>^-^A 
(3.40g,44.1mmolK fiF&(8ml ^>-t? >( 120ml )£ rl£r U SJfo 

U'OtfV&tf 20%CDT-fe h > 7jC T? ifc & & f& « b 5.50g(88%) 

R*^«ftt(Er)(in/z): 280(M + ) 

(HI^J 13) 

5-[(3-T | y -4-^ h ^r->7 xn;u)^ f U r>1f7V U >-2,4- 
^#_> 

5- [(4-^ h *->-3-- h P 7 'Jr>]f7^ U ^>-2,4- 
>(841mg > 3.00mmol), x# J -M20ml )R ( 10ml ) £ jg 

£U SS«»T*<b"rr(II) • 27Xfa^(2.26g,9.01mmol)£'>l: 

h u •> A*tf4»IP b> #^x^;u»ffi bfeo fflttl^(i7j<^^^7jca 

ith'J *A^f&«b**8bT641mg(85%)©mM<b£%£St£fif& 
fi^«f*(Er)(i/B): 250(M + ) 
(2SifI0>J 14) 

2 xx;u]-2-[4-( h 'j7j^P^f;i/)7x = ;H7^ h z I £ 
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5-[(3-T 5. b x-;i/)p(f- iJr>]f7V'J ^>-2,4- 

S?* >(561mg,2.24mmolh 4-( h "j7^*D^^)7x-;i/ffl 
(460mg,2.25mmol)&t>* N,N-V * h7 K K (6ml) £rI£U 

T;i/^>^Hmt-7R^M^T h U xf;i/7 ^ >(250mg,2.46mmol )& 
tf^ry U >^> ? x^-;i/(0.37ml ) 2.44mmol)$:5Px.feo^ £ (CtK^T 
20 frffift'lk 6 B#f^tSit# Ifcc £/£$£*7j<*£&£|fftfS bfc*£ 
Hfc^JRUfco ^H B B ^7K^m^^ U 873mg(8930©^Mftlirtl££r£i 

ff*#rr^(Er)(m/z): 436(M + ) 
(HS£0|J 15) 

N-[2-t h^r->-5-[(2,4-^t^Vf 7V 'J ^>-5--f f jV]7 x 
~;i/]-2-[4-( h'j7;i/tD^f^)7x-;Vl7-bF7^ H 
^-[2-^ hJr^-5-[(2,4-^t^Vf7^'J *>*>-5->f U5r>)^?- 
i-jl/]-2-[4-( h 'J7;i/tn^f )l/)7i-il/]7i!h7^ K 
(610mg,1.40mmol) , 10%/^ 7 v t> A (600mg) RVffim 

^3-)l£^$ S -)lt(D&&m%H (1: 1 v/v, 150ml) ^ 
?&l3T#mff 343k Pa TvK^^^IP o £ o S/foi^ 7 £ 3& 31 
L3§r££iti&i&Lfco £i^£x-^;i/J; O^ISbIU 598mg(98%)£> I! 

ffl>& 147.0- 149. 0°C; 
ff*#*/ffii(EI + )(m/z): 438(M + ); 
7tmft$fxm{%) C 20 H 17 F 3 N 2 0 4 S: 
Bt#1i(%) C, 54.79; H, 3.91; N, 6.39. 

nmm(%) c, 54.71 ; h, 3.88; n, 6.33. 
(mmm 16) 
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l^mnm^m ¥ 1-316363] 0 5-*;i/^;i/-2-p< 
&#&(6.70g,37.2mmolK h U x^ )VT z. >( 13. Oil , 93.3mmol )£ 

o d * $ >(200ml)£ig£ frftmftT t n u }%m ^ )l 
(3.90ml,40.8mmol)$:ijnx. 20 #if # Lfco K P 

*is)\,7 5. > • m^^(4.35g,44.6mmol)^iD^ 6 I^FIgSI^t- 
Mllfeo lmol/1 7k, ISfQM^Tkm^ h U t> Azk 

tf> : ^^x^;V=2:3v/v)(CT*|^ I, 6.56g (79%)© HM4b£r^ £ 
W&ftffim(EV)(m/z): 223(M + ) 
(HM 17) 

NzA b ^is-N-t ^;u-5-( 1,3-^5- V 5 >-2-^ ;i/)-2-^ h jpy^ 

^-^ h * -Af-^ ;i/-5-7h ;i/ ^ ;i/-2- p< h * ^ > X T ^ K 
(6.56g,29.4mmolh x.? 1/ > ^ U D -;U(8.20ml, 147mmol ), p- h ;u 
x >7Wl/* >^-7kfn^(110mg,0.578mmol)S^ h /l/x >( 100ml ) * 

=l:2v/v)(CT*l^ 6.60g (8430©|IM{b£tJ £ m&®tfi® t IT 

mtzo 

H*##rfii(Er)(m/z): 267(M + ) 
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(mmm is) 

5'-(l,3-^^^rV 2 >-2--f ;U)-2'-^ h»->7t h7i/> 

h ^;i/-5-(l,3-^#* V? >-2--f ;i/)-2-^ h * 

^>XT F(6.60g,24.7mmol)i:^7K^ F 7 t F O 7 7 >(200ml) 

U 3.0mol/l A © x - ^ ;i/ ?g $ 

(24.7ml,74.1mmol)£»9>o < *) i$T bfco^Ti&S7ft7jctf>T 1.5 UflS 
Ufco***#Tttfflttfc:P> ; E = »> (200ml )S»T b 

> : SfKx^;i/=4:lv/v)HTlfil»bN 4. 31g (79%)(73 HMto^r ® £ M 
H*##f<ii(CI + )(in/z): 267(M+H) + 

3-[5-(l,3-^t»V7>-2--f )l)-2-A h^^7i^^]-3-t^V 7* 

j|£ 7k x - r- ;K 15ml ) * iC * ^ « # T 7k m it -f h U >7 A 
( 940mg, 23. 5mmol ) * AD X , *tKS^xf;K 1 .66g, 14. lmmol ) £ flQ 
*.M£T 30 #if # bfco&tC 5*-(l,3-^** V 5 >-2-^ ;i/)-2'- 
^ h^r^>7t h7x7 >(2.08g,9.36mmol)i:IW7kT- h 7 t K D 7 7 

> (20ml )& x *y -MO. 05ml )£?F t -&b, Kb o < t) »T b 0 
T^7& 7B#fI8S«fcbfcoJ!ftft&£fSfc£ 2mol/l ffl&(20ml ) 
x?-;i,(30ml)©8&£j!k#m#T*9>o < 5^1^. ^«UB*^S'J^ 
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u/v)izxnmb, i.44g (52%)(Dmm4t£%>)*%im&®WiV>)t it 

M*^^f^(Cr)(ni/z): 267(M+H) + 
(HJi#J 20) 

3-T4-( h U 7;t/;frp ^ 3ix;i/1-i-(5-^;i/ ^ ;u-2-^ h 

IS7j(rh7tFD77> (7ml) ^ C 7X I ft t h U t? A 
(190mg,4.75mmol)^^Dx., T)l3>nm%, fr&ffiWT 3-[5-( 1,3- 
^^■^V7>-2-^ ;U)-2-^ ^i/7i^JH-MJfV 7Dt^>i 
j^x^;i/(l.40g,4.76mmol)^J^7jc^ h 7 h h'D77 >(10ml)^^^ 

b®o < ijiTi/fcoifict 30 7>Jt^^4-( h ij7;^D^f;H 

^> ^^^o 5: > (1.3Og,4.44mmol)£0#7.k7 1 h v t K D 7 >(3ml) 
t3?£frUi£Tb7co ?i§T^7# 18B#^S^bfco$^KJ&$£if 
b ol@ tl (C itJl^ ( 3ml )£gm( 10ml )£flQx. 5 B# il aft b o 

mi- h v * i>7k®m, 7k, taip^^TKT-M^^^^^TK^^^- h 

^ AT-i£$bMif*Sbfco ^StJ^UTJ^l/^DV h^77^-(g 
tB$ n-^*-tf> : ffim*-?- )\s=G'Av/v)£Tmm U 911mg (61%) 

IlMKElMU/z): 336(M + ) 

(gffiftl 21) 

5-[[3-[3-[4-( F'j7;i/tD^^)7x-jH7D/W^ ;i/]-4-^ h 

^•->7i^;i/]^ | jr>if7'; | j 2 y-iA-v* > 

3-[4-( h "j7^D^f;i/)7 x-;i/]-i-(5-*;i/ ^ ;i/-2-p< h *i/ 



WO 01/14349 



PCT/JPOO/05519 



34 

7 xx;i/)7D^>-l-;fr>(900mg,2.68minolKl,3-^7 > V>' D v>-2,4- 
^#>(377mg,3.21mmolK U ^>(265L, 2.68mmol * 7 - 

MlOmDfcrillr b 13 H^ilUfcoSlMt^iltTIMTHi 
£b> Hf ffi bfe*£H£M Ufeo y -;i/St>'7kt-^#m^^ b 
906mg m%)(D%mib&®zm&mi 3 Bt LXmtzo 

nm.frtirm(EV)(m/z): 435(M*) 

(mmm 22) 

5-[[3-[3-[4-( h'j7Jl/tD^f;i/)7i^^]7P/W^l/]-4-^ F 
jr^7x-;i/1^iHf7'; i jy>-2,4-^> 

5-[[3-[3-[4-( h 'j7i^D^Jl/)7i-Jl/]7D/W'f ;i/]-4- 

* h + j/7i-;i/]^'JT> ]-i,3-^ t v u v > -2,4- 2; * y 

(500mg, 1.15mmol)a0°p^^^AS^r5^j^ 500mg&^ h7tF 
P 7 7 7(50ml)£?!i§r bUJflffi 392k Pa CT8 B# Fa! 4 1 £E 7}< ^ ?i #D £ 

y;i/7 D V h y 7 7 -< -(}&m$ n-^^rit > : 1^ x ^ ;i/=2 : lv/v) 

CtiiU, 444mg (88%)©ltMfc£^£&&*&*£: bTf#7c 0 

Hkj^ 103.0- 104. 5°C; 

ff«##fiiI(EI + )(m/z): 437(M + ); 

x:m^tf1ii(%) C 21 H 18 F 3 N0 4 S: 

tfgEfia) C, 57.66; H, 4.15; N, 3.20. 

C, 57.84; H, 4.10; N, 3.25. 

mmm 23) 

N-[A-(y x7 *i/)7 x-;i/1-2-[5-[(2,4-yt^rVf7V 'J v>-5- 
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Mj£ 82.0-84.0°C; 
K*d«ftf(EI*)(i/i): 462(M + ); 
7C*^«f*(X) C 25 H 22 N 2 0 5 S • 1H 2 0: 
tf-M(X) C, 62.49; H, 5.03; N, 5.83. 

mmm(%) c, 62.21 ; h, 4.94; n, 6.07. 
(mmm 24-26) 

^jfeflj 11 tmmiz iti 1 ©4££*£»fc. 




24 NHCONH 4-Me 171.5-172.5 C, 9 H l9 N 3 0 4 S ftgfe;C59.21,H4.97.N10.90 

HS!Hi;C59.41.H4.95.N10.84 

25 NHCONH 4-CI 236.0-238.0 C le H 16 CIN 3 0 4 S ft#fil:C53.27,H3.97.N10.35 

H SHI -.C53.66.H3.83.N1 0.11 

26 NHCONH 4-0C,H 5 195.0-197.0 C^H^N^S ft S- te :C57.82.H5.09.N1 0.1 1 

H$HI:C57.57.H5.04.N10.05 



(mmm 21) 

N-{2~* Y *->-5-[(2,4-^:fr* y±7V_ U ^>-5-W jl/)^/H7i 
5-[(3-T 5. y -4-* Y^r^y x - fjl/]f7V U S/ >-2,4—>* 
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^- >(250mg,0.991mmol) t MlkMib * ? V > (10ml) £r!£U7K^ 

Jl^-jc 4-7 p p 7 x -;i/gf^(178mg, 1.04mmol), l-[3-(^ / f 

^ J )ru )\/# ¥4 X KJ®KJK228Bg,1.19mmol) 

*an*.*#T 2o^m#ufco c a*, mitt * v 

Afflzk-t50*^#^»a& b>se«3*^^>'-^^^ vT-Dtf^x- 
T-^os^saEtffJKffi U 327mg (82%)©&«fc£W£aRfi»* i: 

182.0- 183. 0°C ; 
lt*#*r«(EP)(i/z): 404(M + ); 
7G*a*r«(X) C 19 H 17 C1N 2 0 4 S: 
§HHB(X) C, 56.36; H, 4.23; N, 6.92. 
£*Htt(%) C, 56.27; H, 4.16; N, 6.88. 

(mmm 28- 36) 

[i2] , 
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mm 

m 


A 


B 


S,6(°c) 


7F t£ xt 




28 


CH 2 CONH 


4-Me 


183.0- 
185.0 


C 20 H 20 N 2 O 4 S 


ft#<l;C62.48,H5.24.N7.29 
H»Hi;C62.32,H5.16,N7.21 


29 


CH 2 CONH 


4-OMe 


124.0- 
125.0 


C 20 H 20 N 2 O 5 S 
•1/4H 2 0 


ft jJM;C59.32,H5.10.N6.92 
H$HS;C59.43.H4.90.N6.89 


30 


CH 2 CONH 


4-Ph(4-OMe) 


205.0- 
207.0 


C 26 H 24 N 2 0 5 S 
•1/4H 2 0 


ft3Hi;C64.92.H5.13,N5.82 
Ha®;C65.15,H5.06.N5.76 


31 


CH 2 CONH 


4-Ph(4-Me) 


189.0- 
191.0 


C 26 H 24 N 2 0 4 S 
•1/4H 2 0 


?<-^iI:C67.15.H5.31,N6.02 
Ha<M;C67.36.H5.27,N6.08 


32 


CH 2 CONH 


4-Ph(4-CI) 


193.0- 
195.0 


C 25 H 21 CIN 2 0 4 S 
•1/4H 2 0 


fj-gjI;C61.85,H4.46,N5.77 
It $HI;C61.91,H4.41.N5.72 


33 


CH 2 CONH 


4-OPh(4-CI) 


7*^77* 


C 25 H 21 CIN 2 0 5 S 


f+£fe:C60.42.H4.26,N5.64 
H$HI;C60.12,H4.28,N5.47 


34 


CH 2 CONH 


4-OCH 2 Ph(4-OMe) 


140.0- 
141.0 


C 27 H 26 N 2 0 6 S 


ttS:M:C64.02,H5.17.N5.53 
H^M;C64.03.H5.25.N5.38 


35 


CH 2 CONH 


4-OCH 2 Ph(4-Me) 


158.0- 
160.0 


C 27 H 26 N 2 0 5 S 


ft£ffi;C66.10.H5.34,N5.71 
H;10fi;C66.42.H5.29.N5.63 


36 


CH z CONH 


4~OPh(4-Me) 


186.0- 
188.0 


C 26 H 24 N 2 0 5 S 


st£fI;C65.53,H5.08,N5.88 
HM;C65.14.H5.19,N5.75 



mmm n 

mmmMM*v&£ Ltz^m^^m * io^t? Ham's F-12 tgnnzx 
mmbtz cho annate, mmom^m^o dna f^-a^t$, 1. t h§y ppar 

alkTfy(D l )j3> F Biochemistry, 1993,32,5598) t 

(STRATAGENE ft )RWftffl>ffimm ® J3 -# =? >7 h i/P-M 7 ^ 7s \ Y 
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